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ABSTRACT

Objective: Our body’s sensory functions can be impaired in many clinical situations. The primary aim of this study was to examine whether tactile acuity decreased 
in individuals with chronic low back pain compared to healthy controls. The secondary aim was to examine the relationship of age, body mass index, pain intensity, 
and pain duration with tactile acuity.

Methods: In this study, 64 individuals with chronic low back pain and 69 healthy controls were included. After obtaining demographic information, such as age, 
gender, and body mass index, the sense of 2-point discrimination was evaluated with the Baseline® esthesiometer device.

Results: A total of 133 individuals, 64 women and 69 men, participated in the study. The mean age was found to be 40.65 ± 11.90 years in the chronic low back pain 
group and 42.36 ± 12.14 years in the control group. When the 2 groups were compared, no statistically significant difference was found according to age, gender, 
body mass index, and educational status (P > .05). The results of the 2-point discrimination test revealed a significantly higher distance in the chronic low back 
pain group compared to the control group (P < .01). While there was a weak correlation between 2-point discrimination and age in the chronic low back pain group 
(r = 0.291, P < .05), this correlation was moderate in the control group (r = 0.503, P < .01). In addition, there was a moderate relationship between body mass index 
and 2-point discrimination in the control group (r = 0.322, P < .01), while no such correlation was observed in the chronic low back pain group (P > .05).

Conclusion: According to the results of this study, chronic low back pain presents as a pathology that may decrease tactile acuity. Therefore, it is recommended that 
individuals with chronic low back pain should be included in routine clinical evaluation tests of tactile sensitivity; however, demographic characteristics, such as age 
and body mass index, should also be considered in the interpretation of the results.
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Introduction

Low back pain is an important public health problem with a lifetime prevalence of 84%.1 It is stated that the second attack of low back pain occurs 
in 40% of individuals with acute low back pain, and a chronic pain process begins in 12.5%.2 Therefore, chronic low back pain (CLBP), which is 
defined as low back pain lasting for 3 months, is seen in approximately 1 of every 4 individuals throughout their lives.1 There are many causes of 
CLBP. Studies suggest that sensorimotor dysfunction may be an important factor contributing to CLBP.3,4

It has been reported that cortical reorganization is impaired in chronic pain conditions, and as a result, various sensory dysfunctions, such as 
decreased tactile acuity and distortions in body image may be observed.3,5 Chronic low back pain is a well-known example of chronic pain.6 Studies 
have shown that decreased tactile acuity and cortical reorganization may be related to the duration of pain in CLBP.5,7 Compared to studies per-
formed on healthy individuals, those with CLBP have an altered cortical area in the sensorimotor area representing the lumbar region; therefore, 
the distance between the 2 points is higher and sensory changes are reported to occur in these individuals.5,8

Tactile acuity is defined as the ability to fully perceive touch through peripheral and cortical mechanisms.9,10 Although there is no method to 
directly evaluate tactile acuity, it has been reported that tests such as 2-point discrimination can provide information about tactile acuity.11 
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Two-point discrimination is a simple tactile test used to determine 
the shortest distance between 2 perceived points on the skin.12 Recent 
studies support the use of 2-point discrimination measurements as the 
most frequently adopted method in the evaluation of tactile acuity in 
the lumbar region.13,14 

In a meta-analysis examining lumbar tactile acuity in individuals 
with low back pain and healthy controls, it was shown that tactile 
acuity measured by the 2-point discrimination test was decreased in 
the former.15 However, some of the studies included in that review 
noted that this finding should be interpreted with caution due to 
potential bias and heterogeneity in measurement methods. In addi-
tion, attention was drawn to the low number of studies comparing 
individuals with CLBP and healthy subjects with similar characteris-
tics. In light of this finding, the primary aim of the current study was 
to examine whether tactile acuity was decreased in individuals with 
CLBP compared to healthy controls using a commonly used measure-
ment method. The secondary aim was to investigate whether age 
and body mass index (BMI) had an effect on the tactile acuity of the 
participants.

Methods

This study was planned as a case–control series and carried out at 
Kutahya Health Sciences University Evliya Celebi Training and Research 
Hospital. The study was approved by the Non-Interventional Ethics 
Committee of the university (2019/10-03). Written and verbal consent 
was obtained from all participants. Prior to the study, a power analysis 
was undertaken using G*Power software (G*Power Ver. 3.0.10, Franz 
Faul, Universität Kiel, Germany) by taking a similar previous study as 
a reference,8 and as a result, the minimum sample size required was 
calculated as 48 participants for a power of 80% at the 95% CI.

The study included patients aged 18-65 years, who presented to the 
physical therapy and rehabilitation outpatient clinic of the hospital 
with low back pain that had lasted for at least 6 months, who had a 
pain intensity of 3 or greater in the Numerical Pain Scale, and who 

volunteered to participate in the study. Individuals who had under-
gone spine surgery and had an additional systemic disease other than 
low back pain (e.g., diabetes) were not included in the study. Healthy 
individuals aged 18-65 years who did not have any pain complaints 
formed the control group. A total of 151 participants who agreed to 
participate in the study were evaluated. Eighteen participants were 
excluded because they did not meet the inclusion criteria, and the 
study was completed with a total of 133 participants (Figure 1).

Data on age, height, body weight, BMI, and duration of low back pain 
were recorded in the evaluation form prepared by the researchers dur-
ing a face-to-face interview. Then, the 2-point discrimination acuity of 
the individuals in the CLBP group was evaluated.

The BASELINE® (White Plains, NY, USA) esthesiometer device with 1 
mm sensitivity was used for the 2-point discrimination evaluation of 
tactile acuity. During the evaluation of the 2-point discrimination in 
the lumbar region, the esthesiometer device was advanced horizon-
tally from the midline on the L3 spinous process to the dominant side 
of each individual (Figure 2). An evaluation was started at 0 mm and 
increased up to the first value where the patient could discriminate 
between 2 points, and this value was recorded. The same measure-
ment was repeated 5 times, and the data were recorded by taking the 
average of these measurements.10 A lower recorded value was inter-
preted as sharper tactile acuity.4

Statistical Analysis
Statistical analysis was performed using the IBM SPSS version 21.0 
software (IBM Corp., Armonk, NY, USA). The conformity of the data 
to the normal distribution was evaluated with the Shapiro–Wilk 
test. Descriptive characteristics were given using mean and standard 
deviation values for groups, and frequency and percentage values for 
ordinal variables. The independent samples t-test was used for the 
comparison between 2 groups and the chi-square test for the com-
parison of qualitative data. The relationship between quantitative 
data was examined with the Pearson’s correlation analysis, where a 
correlation coefficient of 0-0.3 indicated a weak relationship, 0.3-0.7 

Figure 1.  Flow chart of the participants.
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moderate relationship, and 0.7-1.0 strong relationship.16 P < .05 was 
taken as the statistical significance level.

Results

A total of 133 individuals, 64 (48.1%) women and 69 (51.9%) men, 
participated in the study. The demographic characteristics of the 64 
patients with CLBP and 69 controls are given in Table 1. The mean age 
was 40.65 ± 11.90 years in the CLBP group and 42.36 ± 12.14 years 
in the control group. The 2 groups were similar in terms of age, BMI, 
and gender distribution (P > .05). However, a significant difference 
was found between the 2 groups in terms of education level (P < .05) 
(Table 1).

The difference in the 2-point discrimination results between the 2 
groups was analyzed using the independent samples t-test. As a result 
of this analysis, it was determined that the 2-point discrimination dis-
tance between the 2 points in the CLBP group was longer compared to 
the control group (P < .05) (Table 2).

There was a weak correlation between the 2-point discrimination 
results and age in the CLBP group (r = 0.291, P < .05), while a mod-
erate correlation was found in the control group (r = 0.503, P < .01). 
In addition, a moderate correlation was observed between BMI and 
2-point discrimination in the control group (r = 0.322, P < .01), but no 
correlation was detected in the CLBP group (P > .05). Lastly, there was 
no significant correlation between 2-point discrimination and pain 
intensity and duration in the CLBP group (P > .05) (Table 3).

Discussion

As a result of this study, it was determined that the individuals with 
CLBP had lower tactile acuity than healthy controls without pain. 
In addition to CLBP, age and BMI were also found to be factors that 
could affect tactile acuity. Accordingly, as age increased, tactile acuity 
decreased in both the CLBP and control groups.

Chronic pain can cause a decrease in tactile sense and acuity, as well 
as various sensory dysfunctions, such as body image disorders due 
to impaired cortical reorganization.5 In musculoskeletal and rheu-
matological problems, the cut-off value for 2-point discrimination is 
accepted as the basic method used in the clinic in the evaluation of 
the cortical restructuring process.4 In studies evaluating the lumbar 
region, 2-point discrimination is frequently made from the L1, L3, and 
L4 regions.15 However, studies performing this test on the L3 region 
are more common. In a study conducted with healthy individuals, 
Catley et al10 measured the distance between 2 points in the lumbar 
region (L3) as 55.5 mm on average. The authors emphasized that the 
examination of two-point discrimination was a reliable method for the 
lumbar region.10 In this respect, the 2-point discrimination test results 
of the healthy individuals included in our study were similar to those 
reported in the literature. In addition, studies have reported that the 
distance between 2 points in the lumbar region is greater in individu-
als with CLBP than in healthy individuals.5,9 Similarly, Harvie  et  al.6 
examining tactile acuity in individuals with chronic neck pain com-
pared to healthy controls, reported that the former had a longer cervi-
cal 2-point discrimination distance than the latter. When we compared 
the measurement values between the healthy controls and individuals 
with CLBP in our study, we determined that the distance between 2 
points was higher than the normal values ​​specified (70.1 mm), which 
is consistent with the literature.

Decreased tactical acuity in CLBP has been attempted to be explained 
through central and peripheral mechanisms.8 Cortical reorganiza-
tion in the primary and secondary somatosensory cortex has been 
demonstrated by neuroimaging methods.7,17 Based on this idea, it is 
considered that changes in tactile acuity may be related to cortical 
reorganization. In addition, it has been suggested that peripheral 
mechanisms, such as differences in the intensity of activated sen-
sory units, may also affect 2-point discrimination.5,18 However, fur-
ther studies are needed to clarify the mechanisms underlying tactile 
acuity.

In the literature, it has been shown that there may be variations in 
tactile sensory functions with age.14,19,20 It has been reported as age 
increases, the 2-point discrimination distance value increases in the 
lower back region covering the periphery of the L3 and iliac crest.19 It 
has been suggested that the decrease in tactile acuity with age is associ-
ated with a decrease in the number of cutaneous mechanoreceptors 
and degenerative changes in their structure.21 It has also been shown 
that changes in peripheral nerve density and morphology in periph-
eral tissues, decreased myelinated fibers, degenerative changes in the 
brain in the central structure, enlargement in the area of somatosen-
sory presentation,22 and decreased biomechanical properties of the skin 
also contribute to this situation.23 In a study evaluating 19 individuals 

Figure 2.  Measurement of 2-point discrimination.

Table 1.  Demographic Characteristics (n = 133)

CLBP group 
(n = 64)

Control group 
(n = 69) P

Age (years, X ± SD) 40.65 ± 11.90 42.36 ± 12.14 > .05

BMI (kg/m2, X ± SD) 33.82 ± 4.83 30.95 ± 4.54 > .05

Pain duration (months) 31.41 ± 15.20 -

Gender (n, %)

Female 32 (50%) 32 (46.4%) > .05

Male 32 (50%) 37 (53.6%)

Education level (n, %)

Primary school 22 (34.4%) - < .01*

High school 14 (21.9%) 19 (27.5%)

Associate degree 14 (21.9%) 25 (36.2%)

Undergraduate degree 13 (20.3%) 24 (34.8%)

Postgraduate degree 1 (1.6%) 1 (1.4%)
CLBP, chronic low back pain; X, mean; SD, standard deviation; BMI, body mass 
index; n, number of participants; *P < .05.

Table 2.  Evaluation of 2-Point Discrimination (n = 133)

CLBP group
(n = 64)
X ± SD

Control group
(n = 69)
X ± SS p

Two-point discrimination distance 70.71 ± 6.84 54.37 ± 2.83 < .01*
CLBP, chronic low back pain; X, mean; SD, standard deviation; *P < .05.
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with CLBP with a mean age of 41 ± 12.5 years, Wand et al9 reported the 
distance between 2 points to be greater than the cut-off value (62.0) in 
this patient group. In another study, Adamczyk et al.24 found that the 
verbally determined 2-point discrimination distance in the painful lum-
bar region was greater than the cut-off value (65.0) in individuals with 
CLBP with a mean age of 54.7 ± 14.2 years. Similar to the relationship 
between age and tactile acuity stated in the literature, we found a posi-
tive relationship between age and the 2-point discrimination distance 
in our study. We consider that the moderate correlation between age, 
especially in healthy individuals, shows that age can be an important 
parameter that affects tactile acuity in healthy individuals compared to 
those with CLBP. Therefore, we can state that the distance between 2o 
points may increase as age increases in this group.

In the literature, it is stated that BMI may also have an effect on sensory 
functions.25 Falling and Mani19 found that among healthy individuals, 
there was a positive correlation between BMI and the two-point dis-
crimination values in the lower back region. Similarly, a positive and 
moderate correlation was observed between the two-point discrimi-
nation distance and BMI in the healthy individuals included in our 
study. To the best of our knowledge, there is no study in the literature 
that addresses the relationship between BMI 2-point discrimination in 
individuals with CLBP. The relationship between 2-point discrimina-
tion and BMI has generally been attempted to be explained based on 
the changing field of somatosensory representation.25 However, varia-
tions that may be observed in the measurement of different regions 
are not known due to the limited data in the current literature. In this 
context, we found no relationship between BMI and 2-point discrimi-
nation acuity among the individuals with CLBP.

It has been reported that the duration and severity of pain may affect 
cortical reorganization in individuals with chronic pain problems.7,26 In 
light of this finding, Harvie et al27 conducted a study with the hypoth-
esis that tactile acuity might also be affected, and they reported a 
moderate correlation between pain intensity and duration and tac-
tile acuity in their study. However, a recent systematic review on this 
subject3 concluded that there was no significant relationship between 
tactile acuity and pain intensity or duration in individuals with chronic 
musculoskeletal pain based on the limited data. Similarly, in our study, 
no significant relationship was found between pain intensity and dura-
tion and tactile acuity. This may be due to changes in tactile acuity 
mostly occurring in acute and subacute periods.

The higher number of participants compared to other studies in the 
literature constitutes the strength of our study.5,9,10 Since measure-
ments from different levels are used in the evaluation of 2-point 
discrimination in individuals with CLBP, it is difficult to compare the 
evaluations made.15 In the current study, measurements were made 
from L3, which has been shown to be the most sensitive point in indi-
viduals with low back pain and is also the most frequently used region 
in previous studies.28 This can be considered as another strong aspect 
of our study.

There are some limitations to our study. One of the important limi-
tations is that the researcher who made the measurements was not 
blinded to the groups. Another limitation is that the 2-point dis-
crimination test was only performed on the dominant side, since the 
pathomechanical characteristics of the participants that caused low 
back pain were not determined. Future studies may examine tactile 
acuity by classifying individuals with low back pain according to the 
pathomechanical factors causing CLBP and blinding the researcher to 
perform the measurements.

Conclusion

This study showed that CLBP could cause sensory dysfunctions in 
individuals. As a result of the 2-point discrimination evaluation, it 
was determined that the tactile acuity of the individuals with CLBP 
decreased. Therefore, it may be recommended to consider the tactile 
acuity of individuals with CLBP during routine clinical examination. 
However, demographic characteristics, such as age and BMI, should 
also be taken into account when interpreting the results. In order to 
clearly determine the effect of all relevant demographic and clinical 
features on the 2-point discrimination results of patients with CLBP, 
further studies should be conducted with a larger number of patients 
using a more advanced statistical method.
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